Mitochondrial ATP dependent potassium channels mediate non-ischemic preconditioning by tachycardia in dogs.
Brief episodes of tachycardia without myocardial ischemia prior to a coronary occlusion decrease myocardial infarct size in dogs. This non-ischemic preconditioning is mediated by adenosine. Because ischemic preconditioning is mediated through ATP dependent potassium channels, particularly the mitochondrial ones, we studied whether non-ischemic preconditioning is also mediated through these channels. In anesthetized dogs heart rate was kept constant at 120 cycles/min and aortic pressure changes were damped. Myocardial infarction was induced by occlusion of the anterior descending coronary artery for 60 min and reperfusion for 270 min. In a control group the infarct size (necrotic volume/risk region volume x 100) was 15.8+/-1.5%. Preconditioning with five periods of tachycardia, 5 min in duration each at 213 cycles/min with intervening periods of 5 min of basal heart rate at 120 cycles/min, reduced the infarct size by 45.6% (p < 0.05) with respect to the control group. This effect was completely reverted by the blockade of ATP dependent potassium channels with glibenclamide or 5 hydroxydecanoate (a specific blocker of mitochondrial ATP dependent potassium channels) prior to preconditioning. These effects were not due to differences in collateral flow, risk region size or hemodynamic variables between the groups. These results show that mitochondrial ATP dependent potassium channels mediate non-ischemic preconditioning by tachycardia in dogs.